.00, 62.11; HRMS calcd for C 1 4 H 1 6 N 5 O 3 (M+H) 302.1253, found 302.1243. 32, 144.65, 144.39, 143.47, 143.35, 137.83, 137.74, 135.37, 135.31, 135.28, 135.00, 129.89, 129.84, 127.96, 127.89, 127.78, 127.72, 126.76, 126.71, 117.73, 117.49, 117.31, 117.00, 116.81, 112.99, 105.48, 86.78, 86.34, 86.31, 85.58, 85.35, 85.14, 73.94, 73.80, 73.41, 73.28, 63.26, 63.11, 58.20, 58.14, 58.05, 57.99, 57.95, 57.50, 55.04, 53.47, 52.74, 46.92, 46.75, 46.20, 45.63, 45.46, 45.14, 45.09, 34.20, 43.14, 43.10, 43.04, 39.85, 38.66, 24.45, 24.42, 23.21, 22.81, 22.73, 22.71, 22.47, 22.32, 22.17, 20.33, 20.28, 20.10, 20.04, 19.97, 19.91, 18.91, 17.20, 8.49, 8. 136.52, 135.57, 132.63, 126.76, 126.15, 115.65, 88.73, 80.83, 73.45, 61.75, 42.16, 19.37; HRMS ( (m, 2H), 1.31-1.13 (m, 28H); 1 3 C-NMR (CDCl 3 , 100.6 MHz), d 162. 13, 157.40, 149.16, 143.64, 135.58, 134.71, 134.62, 132.61, 132.40, 131.61, 131.57, 129.01, 127.03, 126.74, 126.22, 125.74, 125.23, 116.66, 114.15, 112.02, 85.22, 76.64, 62.68, 57.24, 57.08, 54.13, 44.56, 42.24, 42.14, 39.12, 23.61, 23.56, 22.45, 22.10, 21.80, 21.19 and Na⋅PIPES(10mM), at pH=7.0, except where noted otherwise. After solutions were prepared, they were heated to 95°C for 10min and allowed to cool to room temperature slowly for at least 2h, then cooled at 5 °C for at least 4h. Melting studies were carried out in Teflon-stoppered 1 cm path length quartz cells (under nitrogen atmosphere when temperature was below 20°C) on a Varian Cary 1 UV-Vis spectrophotometer equipped with a thermoprogrammer and Peltier temperature control. Absorbance was monitored while temperature was changed at a rate of 0.5°C/min. Melting data were essentially the same for heating or cooling at this rate. Experiments were monitored at 260 or 325nm. In most cases the complexes displayed apparent two-state transitions, with all-ornone melting curves from bound duplex to free single strands. Computer fitting of the melting data using Meltwin 3.0b provided both melting temperatures T m and free energy values for the complexes. For the data in Table S2 , the free energies were also calculated from van't Hoff plots by plotting 1/T m vs. ln(C/4); in most cases close agreement was observed, indicating that the two-state approximation is reasonable for these specific sequences. The van't Hoff data are shown in the Table. Table S1 . Effects of size mismatching: base pairing properties of size-expanded xA and xT bases in the context of natural DNA, as measured by thermal denaturation experiments.
3-[2'-
a Conditions: 5.0 mM DNA strand concentration in a pH 7.0 buffer containing 100 mM NaCl, 10 mM MgCl 2 , and 10 mM Na•PIPES. Free energies were obtained from curve fits. Conditions: 7.5 mM total DNA concentration in a pH 7.0 buffer containing 100 mM NaCl, 10 mM MgCl 2 , and 10 mM Na•PIPES. Van't Hoff plots were made with data points from 5-7 different concentrations. b Low salt buffer: 125 mM NaCl, 3mM Tris HCl (pH 7.0), 1 mM disodium EDTA. There is evidence of partial triplex formation for the xDNA strands in the higher-salt buffer. c Denaturation curves indicate non-two-state melting. Note near-self-complementarity of the sequence. 
